Roles of active site residues and the NH2-terminal domain in the catalysis and substrate binding of human Cdc25.
Human Cdc25 proteins are dual specific protein phosphatases that play important roles in cell cycle regulation. In this study, the catalytic mechanism and substrate binding specificity of human Cdc25A and -B proteins were investigated by site-directed and deletion mutagenesis methods. Mutations of the cysteine or the arginine residues in the active site motif abolished the Cdc25 phosphatase activity. However, the cysteine mutation in both Cdc25A and -B created enzymes that still retain the ability to bind their substrates. This allowed us to test the ability of Cdc25A and -B to bind various cyclin-Cdk complexes in vitro. While Cdc25A Cys --> Ser could interact with cyclin A-Cdk2, cyclin B-Cdc2, and cyclin E-Cdk2 strongly, Cdc25B mutant was only found to bind to cyclin A-Cdk2 at significant levels. We also identified Arg452 and Ser449 as two crucial residues that could be directly involved in the molecular interactions between Cdc25 and cyclin-Cdk proteins. Deletion mutagenesis data also indicate that the phosphatase catalytic domains of Cdc25A and -B proteins are located within their carboxyl terminus.